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Abstract ofCN1367179 

The present invention provides a noval liver regeneration associated protein-LRTM4 protein and polynucleotide for coding 
LPTM4 protein. This invention also discloses the preparation method and application of LRTM4 protein and its polynucleotide. 
This invention also discloses the method for curing several diseases by using the said LRTM4 protein, for example, for repairing 
liver injury. This invention also provides a medicine composition containing LRTM4 protein. 
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1.-##&6URTM4£J&, n&W&T, tQ^'. *WSEQ ID NO: 2MS^ 

5 ^immmmm&toZJfo, t^m^wseq id no: i%m 

10 (b) (a) w^tt^K. 

4. imtiLmmmm&w&® : &m. &#tE#^> ^^^^^awseq id no: 

15 (a) JrWSEQ ID NO: l^S^O&M/^'J ; 

(b) AWSEQ ID NO: l + l-lSTe&ft^iJ. 

(b) hk&ft® + ^mRTM4g 6 ft £1* • 

9. -f+f^^WJ^^l^fi<lLRTM4Sa##tt^^Wtrt^- 

25 *&#ft!JSiJc«S#. 



• * • • m mm m m • • • • «•» 

1 g 

, AK02^aijR*t. 1995). fFJS^^^-^^^^^^o^^W^^^ 
(hepatitis B virus, HBV), Wffljff**l*(hepatitis C virus, HCV)$&W;£. 

%r®mmjft®m®u. »^»iwnrisi«-^«#ffK»«[»w^A«#H^. 

SMFflMttt. W#fFIB«im»»tt«*IAIFtf*#*K»tt' JJf *81/fei£#rl* 
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5 

10 it. LRTM4g@, ft->hffiHrt^*je.*31W*f*Eg. XttttftTtilftl 

15 S^,^: =BrW SEQ ID NO: 2 &«^?!)tt£fl*> S^vS 
tttf&> J«*Sttfif*4». SEQ ID NO: 2 MMWItt 

20 14: (a)^^±^LRTM4^J^6<J^^ : e : ^; fP(b)^^««(a)5*W^*« ! «. 
&#ife, B^ft^KaMSAW SEQ ID NO: 2 flpFftMWfll W^ift. M^ifc, 
iWfcWWffWAttaTtttt-tti (a) =HrW SEQ ID NO: 1 4» 335-940 
(b)IW SEQ ID NO: 1 + 1-1576 

S^^BJW^E^T®, «|HrTilHl*A*LRTII4ae»ttW^ttW^rS5fe. 

(a)£itl^i£ LRTM4 «&«Hfc#T. *#±«*»fli*»#»*** 

us, (b)^*#4fc+^*ia**LirTii4flEe*ttw^tt. 
30 «T^rffl^*»w*»^?. •e**±«tt^* s a ! *+**w 15-1576 

ffi*»WW*A^lB. ««T*«l. fttt LRTM4 ^tt»tttt(b*«f. 
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LRTM4 £J3*ft^i£fttt^#U 5Eil«T»3asW/*«i*»*<fc*«JW^ 
ft. Strife. LRTM4 ^ttW«5i^^l(Uc^>T-a) W-S^^I- 

##ft^LRTM4ata«i«p#tta:#***. sufM^dtttf****. »*t 

5 LRTM4 Ifi. 

|E*»WW*A55TB5. »«T— ft^ftW-^ LRTM4 £Jtt#1ir*iSffi^ft£*a)c 

10 ft LRTM4 £J5*s rt*»«m#aift«#. mAR^-tWfcSW* 

15 ^JEft. 

LRTM4. ^3?H*3e* cDNA £-bc;*7 1576bp(iE SEQ ID NO. 1) . ^7-^* 202 

-t&mm&mm lrtm4 £&a(a seq id no. 2), mm^mmm lrtm4 ^-^ 

20 9r£l5. 

LRTM4 «fi*- > Mffl»«afi- pJjM^l£i£flf«£ 
ffi£&£3r£*r LRTM4 ;£&ia*T##r, *M«H*IFttll£ilS't'£iE* 

*T LRTM4 SBa^T Northern 92fitt4»*4WrX91. **HiflEW»lMai 

*m®m.(MnaGftmm&+&ftte&-#****' lrtm4 ss^w^ 
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1, 2. 3 fr%m*& RNA 5. 15, 45ug £3E/B;fe®t±. Oh, 24 h, 

48h , 72 h %±®.M-mftV]&!sttrtm; umi4**JS*H#M»tt*£JBf» 

@ 2 S^TIM LRTM4 cDNA *J#S#, ig;fcSL^£l£R mRNA ffy Northern 

4>J3£> 0. ±BB*fflLRTM4*HM-a#Taff**fr**W«r*. 18S -5 28S*i^ 
%**«fr<E-tt«. 1-6 Kb: Ti^l 18 S RNA tfffc 

S 3 a*T*H*ifc*IT*«***ffl* . ffFlff LRTM4 tfy*t&*M*L&m* 
tCSg(GPT)ltt*B:£tt. H + * ^IH^bSM 1 *jE#*IIU 2> 3 ftJtttO. 5*3*129 
W,VcW^-&fon, 4. 5 SIPS ll^illti/^ftl. JPf 3* 5 i£) # A LRTM4 
|@, GPT zK¥^^M$ftaSI^/S^» LRTM4 SS^iifi^^t^SB GAPDH 
15 •SB3Sfl , W»£2rfc* LRTM4 ^ GAPDH Wr Jf^RIBt % 

V*. ftWifem, it» LRTM4 ^ GAPDH £itttfc{&#* LRTM4 ® + 

^£^il06^g4 , $!l^ftLRTM4ft^ 
7K¥. S^PTWSJli. GPTzK^ LRTM4^ii7K : f : S^+B^o 

@ 4 J§ LRTM4 #J CDNA 

20 

+ . #@"LRTM4gS"> w LRTM4^fk w sJc"JFF#^ffi^SS LRTM4 " 
HFIIfcttffl, »»AWIW£ffi:*«a LRTM4 &S®#?!J(SEQ ID N0:2)ffjgS 

sk^ji*. •eff]fe««d-w*^ie»¥*ttKWjn : w^*^«e lrtm4. 

jjaxxmrn, "frft&j iRTM'm&m&tk" *«i lrtm4 &nkm*-t*ttm 

30 &m2Mt&W&4k LRTM4 16. 
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5 g" , "#l£tT IP ^S#±#&*£ B Jltt^ LRTM4 se+ipiw 

15 * LRTM4 6<j|!?]^g6c &*»fll«&fl , WRiaif*6W»Wrt ! ^l. ^ig^^J&Jf 

a. 

+ . " LRTM4 £J5fc" LRTM4 SEQ ID NO. 2 

frjm&Bko »*»MJSA*^ LRTM4 9&*BRItijl&ttN SEQ ID NO. 2 

20 wxiwa;. arena** 1-50 -IS 

1-30 <1S 1-20 >N 1-10 ^)&*mfiM*5*:, «A*0/H)cIfcft, ^ 

C /* N 20 + U A . 10 4* W A p 

5 >M*lA)ftM*. ffltttt*ffirt#ttWMM* 

-fc^***** fc*JB«WWK**#Ttfc-5 LRTM4 DNA DNA 0rSS*9 

Wie, !^S^Jffi^LRTM4^ltfi<jJn:jfiLmiK#fi<J^tte£ge. *2fcWiE«KT* 
30 4fe$ft, LRTM4 ^JMXM-ftttlteff & <» SEQ ID NO: 3 tfaittlkg'S 

e)o ftTAmtt^. *»wa5ft«T lrtm4 ^ttWRT»tt>ta. a*. 

i^)ttAW LRTM4 &frfrrttt3ii>to 10 il^Mi>^I 30 
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M4>*$ 100 

^pjati^LRTM4 m&mzfo&m&yi. ^mmm^^n lrtm4 
^?y, ta&&mttJ£mmT&&mi(Qi i *£.mtii&&> &&&&&&&&& 

mitm.mm^m(pammmum, ®m&m.n, mmmM)to&n. &&&&& 

£#£HJ*, "LRTM4ff&«*ttX#£tt"' Jt-^SEQ ID NO: 2ft«M# 









Ala (A) 


Val: Leu; He 


Val 


Arg (R) 


Lys; Gin; Asn 


Lys 


Asn (N) 


Gin; His; Lys; Arg 


Gin ! 


Asp (D) 


Glu 


Glu 


Cys (0 


Ser 


Ser 


Gin (Q) 


Asn 


Asn 


Glu (E) 


Asp 


Asp 


Gly (G) 


Pro: Ala 


Ala 


His (H) 


Asn; Gin 


Lys; Arg 


Arg i 


lie (I) 


Leu; Val 


Met; Ala; Phe 


Leu 


Leu (L) 


He; Val 


Met; Ala; Phe 


He j 


Lys (K) 


Arg; Gin 


Asn 


Arg 


Met (M) 


Leu ; Phe 


He 


Leu 
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Phe (F) 


Leu: Val; He: Ala; Tyr 


Leu 


Pro (P) 


Ala 


Ala 


Ser (S) 


Thr 


Thr 


Thr (T) 


Ser 


Ser 


Trp (W) 


Tyr; Phe 


Tyr 


Tyr (Y) 


Trp; Phe; Thr: Ser 


Phe 


Val (V) 


He; Leu; Met; Phe; Ala 


Leu 



#£0Jft£^&^!MJiDNA^sJcRNA^5*;o DNA M^iUfS cDNA, SEi 
DNAlKAll^cffJDNA. DNA ^Ttt**«W«ft»tt«I. DNA RT 

ms. «»rt*^«kw«»K^flreii^ seq id no:i^w«»e^*r* 

5 *«Jffffl- "«#W3E##" + SEQ 

ID N0:2WSfiJ5f» <§-^SEQ ID N0:1 J5f^WI6WE^JW^*JW«ifi^J. 

«»SEQIDN0:2 Wia^ttW^tt^Mfi: AttWJfta^ttWfcSWflls 

15 JMMft»A«H*. 

*^HJ^^^±^W^'J^^J-M > h^^J^f5J^W?^ 60%, &#i*!iM4> 
75%, H#ifeMi> 80%ffi|WH46<j^^ : @ : mo *«WttJWMt*^**#T-ii*» 
20 Hj9f&***ft*&£tt£* : a : ft. aE**W«fr. *»: (D«« 

ffi]»^»*»«*»aTW39fft5Hl«sltt. » 0.2XSSC, 0. 1%SDS, 60*C: (2) 
jftXBtJP^3Ett*J, & 50%(v/v)?StJKc, 0. 1%/h^JfiL^/O. 1% Ficoll, 42*C^; 
«(3)tt«EW*/J 5 ^l3:WW*rattS^* 90%UA±, M$f^ 95%W-hB^7f-a^^ 
#JL vSte&m&m^&mWi&l&ttSL^ SEQ ID N0:2/^ttJ&&£fl*W*B[*l 



*P/3£#&8§59 LRTM4 Ifi^^Iifi. 

DNA tffll. «J§^** DNA ffW9IA*«*+B»tt«-»5lWW DNA 
Jfit PCR a * r IS DNA/RNA ft 3f & (Saiki, et al. Science 

jnasst*K%«ac^i»-ifP«itt;rii W dna/rna ^s. 

DNA ft* (Science. 1984; 224: 1431), W^ffl***^ 

attWtfaWJBfcaaM^MH LRTM4 £|fc. -tt**WWTi^»« 

CD . ffl^^Bj wanes lrtm4 . mmi*m&&m : & 

#£HJ + . LRTM4 ^ttWffW^AiflM*****. 



*/a«HSE«ffir#w*Jitt#. ««2r*fefi*##M dna a*, dna 

ftrtfifflt&'M? (Sambroook, et al. Molecular Cloning, a Laboratory Manual, 
cold Spring Harbor Laboratory. New York, 1989) . #n£#J DNA RTW#ti£ 
^IiJ^ii^#4 J Wit^^^ J ?±. mRNA <£jft. »fiJB3H t Wft*ttfcl* 

10 W: *J©*FMft lac sic trp ^^J^; A mMfc PL B%3^i CMV 
aiipJMBJSarF* HSV JN^FttllJBft?. ^JB*PI!fe#i SV40 fiB 

^^fe^^tM^ (gfp) , sRffl^^cisffirwrasf *j**=¥?w**tttt. 
^^n^i^i^i; *M^s&$n^#; VMr»jni< ** S2 « sre aura 

Ifflflfi; CH(K C0S> 293 3BJ&$3b4feJ|!IJB« 

fl*J»4Hfc****l!l*H. liSST^i DNA WK^fflHf, it^^C^^ 10 300 
-«W 100 Id 270 -tmmxtto SV40 i83£^ > *JtiWiBttj^«t»— 

fc**£fc»*»*F*B*. IBi»ift-Diwtt«»«IIBW*»»^-fcJHBi|k«. m 
CaCi 2 «Aha, /5ffflW^li«£*«*^JWJW». ft^is&fc'teJB Mgci 2 . ftjgffi 



* A 



ft. ijnmmm, nmmn^mm, 

«f(HPW)iBi*«#»**««a*2l»ii38r«*W*'fr- 

MX&yjftfT LRTM4 fffi^tt«TlK«ifeJlfaW«E*l<***ffia£fftt*^WIIt 

fpffl^FffisniEat*^ lrtm4 5 a &%km.&t;m#-<. 

15 Wfim LRTM4 aa»«^ft|*^ffl^#a*»^«ttft»«l**ll* LRTM4 
«HHLRTM4«6W^. &ftifS*S#W«flLRTM4Sfi?frl6Wtt:#. 

^fi&U*HI^^W^*^W^^;6<I LRTM4 sa^^^6<Jta:i*o 

LRTM4 SH^fcWKAWttMttWKNR. Tff«Jtffl?a«l(iP*A. * 
R*)#«#*a*tt#Wi*£- LRTM4 S&ttXA*tt*tt 
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irt LRTM4 ^6 ftta#Wffl^:fe&^^&* ,: K tklSlrS^t*** ft) LRTM4 

se. ifc*h j^LRTM4a&tt^w*3Ssi*tt#ib^rMiS[#ttntt*«TB. 

iftt»*±Rr»*W*tttt<*^J« l f. JC»f»pH»*tt*5-8, «#JfcpH»ft6-8, 
fc*4OTWatt*«*««ff*i$. ^^^(fi^Plf): flirts JMtl*i> # 

£teJf #£9! LRTM4 gS*]-, z^raH*ttffi£tt»*f *d. 

*»««»«T-»»*ffl*». LRTM4 £flfci?£ 

30 lrtm4 m&to*m**mtenm : ?*ttnHTnto. mmm^^m^^ 

tepTffl^in LRTM4 («l »«f fi*ff »4) . a«W«B»*S r «# 
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^mmm^m'f-m lrtm4 £s&&2*nifert. &mmftfimmmttnmmmmw 

^^F^pIJJiL^BW^t^CSainbrook, et al. ) . LRTM4 *@ PT&s&PJfttM 

5 fllffel LRTM4 mRNA fillttfl RNA ft DNA) &&«Rlb«E*tt« 

^mffl^lrt . RNA *P DNA R&&pjm BfWfifSI RNA s£ DNA 
JnB«MltKft**«^)«**t«ttS*S^2fiti. RNA ^^rTj! 
ttftffi* RNA ft DNA J*3n)£##tf DNA /*aiB*MI«#ft 

mum. 

15 lrtm4 se»^w^tt^^aiii*«**fl , ^r»^w*cai»tt'&^ 

#«*JSf»»W. FISH »&?RttJH-^flE»&. «tt^Jlftt»n LRTM4 9 

SzK¥. ^BlJIfMM* LRTM4 lam^^WlIttUffif til LRTM4 Sfi 

20 &f£JBft#^o 

-^^Sim^!l#«a4 3 ^^# : ^LRTM4SS6<I^V*Jl^JffiLRTM4^fifitl#^ 1 14 

fe%&%l> ^TirC^g^ife^#p c &4'#^LRTM4gfi. 

LRTM4 I^^^^f^if LRTM4 g Sffi;£3£i^ftT£»T*n?fc*7 . #i£#T 
25 JIM, LRTM4 gfc W^HIffi^Tttll LRTM4 S£ttft&-5?f 9K£&*Itt& 
T LRTM4 SStfj^fjt^&o LRTM4 DNA ff>n W/B^^*£&**#ft&£^ W 
LRTM4 9&ft3Ei£#3?. Southern Epi£$£, Northern Ep3£v&> H 

SI. 4s:^^6<J^^=g=^e<J — ^^sK^r^IXorf^^^^i-e^^^l^^U <micr-oarray) 
30 DNA EtfOtffc* "SSfttf" )±. ffl*#*rfc*+»Hft«#*tt#*f*»»H 
ttff. ft LRTM4 ff&ttJtttSlttSff RNA-*^*«fifi(RT-PCR)#^r»ftflr 

ft*! LRTM4 aSft^*/* 1 ^- 

ttftl LRTM4 »Htt***flT«^*»r LRTM4 Sfiffl^M^i. LRTM4 
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&ttMj&Q1S^lE1%m£.WL LRTM4 DHA^ffifckttjfe^- 

£-£M£K#^o PlffiBW^S^in Southern Ep^>is DNAJ^#J##T> PCR*QI£ 
ftjfr£*MI*HE. £*r, *3fWflTI6*«SfiW«ife» S iftffl Northern jffife* 
Western qi2EJ*RTra^JWrSHW55^. 

5 

K »«T-^^*fttfFH^ffi^*H LRTM4* •e£W£Jfftt*R+*iifl-*. 
10 2. **W*3» LRTM4 «Hffi#rt«l**ai3fe«ft + ttfi»W : ltt«4»«HI«. 

**LRTII4*««Wli«*ii*-tt. »**jaAfi«"t>«B*Jt*^^ft+^ffi 

20 a*ScJ»flr«B*#inSambrook*A. #^£1** (New York: Cold 

Spring Harbor Laboratory Press, 1989) UlScJBlf&liirffi0r& 

25 ^fflTrizol T^^RjfPMessageMaker reagent assembly t£#»J:& (*&3j Gibco BRL 

-fifffi Clontech ^^^J^^T^J^^- A##tt*lT : 3*2 u g mRNA(* 
SiE^fFsKS^JfF) . *0A 1 Hi 10 umol/L [6*- 

TTTGTACGCGGCCGC(T)15-3']^3I$1> Superscript II (Gibco BRL) 

30 cDNA, ^ffi^J^rtW^-^^cSl^^m^^o -frjftttHtt cDNA 

Rsal ^^^tBfl^ffW cDNA (tester), #8'JiPA 

mmm*k 1 a«a 2R(**#wjM*i*tt*>. uuEnrffHfl*i**« cDNA(^*n 

»*)f^*«*# (driver), »^ffF + ^iE#ITffiWtt DNA j**IBft£*/fttttt 

-13- 
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*B&£-% PCR*£j#— £ PTC-100 PCR{&(MJ Research Inc.)±3a?T. 

&J&£08 2, LRTM4 ±& cDNA fifcglt 

5 MII**3ll«l*#W + **-+ir« EST, £R££KcDNA. EST 

& Mm ft it & tii $t & , &it£mmm&zi & (poo 91 « pks*- 

GCAACTCGAACATCTTGTC TGT-3'(SEQ ID NO: 4)) , P2 : (5'- 
GGCAAATTATGACAGGCTCATA-3'(SEQ ID NO: 5)). 5fcflf TRIZOL ftJJS: (GIBCOL/BRL 

4^). *JRitt?815+Jt#W36fj*^**llW^IFIi«J& RNA. ft 20»iL 

dNTP. U&m(dT) 20 %5\®}. 50*Cl/>Bt, 85-C5 ##J», HJqA ljiL RNase H, 37 
°C$M 20 frmnfa RNA. |^j&*Ht&&a3ltt cDNA ftgtt, PCR LRTM4 
£i cDNA, PCR 94*C2 . «if fiJfi* 94*030 f*. 55*C30 

68X390 #i&*T35>Nli5Fo PCR ^ 1600bp) fflte#j£#JRlH|!|fcgfc'ffc. 

15 JEftA T-gt# (Promega 4" . SfclftJ&ttMSambrook. 

J. , Fritsh, E. F. , and Maniais, T. , Molecular Cloning, Cold Spring Harbor 
Laboratory Press, 1989). TaKaRa &m E, *jg)iW£. SUfcfcJ cDNA 

£-fc;*7 1576 bp(SEQ ID N0:1), ^7-^iWI6«fliE (SEQ ID NO: 1 + 
Sg 335-940&, *»T— 202 ^ftgfiKfiAmSdACSEQ 

20 IDN0.2). mm&%Hfo£%}UnMg&, mm&Ltit&Zl LRTM4SS. 

^li^E, M, 30 HI 47 fi)KSi!llAJ(i"tME. M 109 m 155 &fCS 

LRTM4 A*W+«»te4fcj<*. ^ai* 124 -5 156 ttft^*flfc«UMi. 
25 ra«tk2R^3K, LRTM4-^— <t* BfclftJ A TM4SF4 S@ ( Wice. B.M. etc, JBC, 

270(35): 21907-21918, 1995) W 87%, <B**E5&ffe±, A TM4SF4 g& W3&!6ft 
fl>ffcl*i!l&**£> LRTM4 SlW^i^i, AtfteHWBfciiM- 1 * 

ffljft«H55H*wsiiB- lrtm4 ge^^A#«^iaaeAwra*tt« 

L6 HtftttflC^ 48%ra«( Marken J.S. etc, PNAS, 89:3503-3507, 1992), H TM4SF5 
30 fiMTttJK A 38%(^^ ( Muller P.F. etc, 208(l):25-30, 1998). 

£)ltt 3. LRTM4 £*RJff#£53ffl c l' W^fe 

i&*u.fri$mHmftw&m^nrtm&<24, 48, 72 />b*n»w£if. 
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ttMUg£WJftA**+«#. 3fc/S TRIZOL (GIBCOL/BRL &fl), ScJiRiftB 

3»#fcftO#tolE?irflHO)5Jc 24, 48, 72 /M*t#£ffF RNA, Si 7. 5 
DNase I/200ug RNA ftjilflnA DNase KPharraacia Biotech) ffiit, (^^RTf^ 

5 %k&}i$Lmmm*&DM, 5+ 15. 45 ngRNA*. &Qpmfeitm±, 

%$}5 2 /Mtf. #^ftffltttAj9fX«+. jjq A 5mLtfc5£&£*£ (Clontech £ 

^ P D B ), 68*C^&& 30 & 5mL iPA^tttt 32 P fitfll#iBW 

LRTM4 tf-M^tt* (Random Primer DNA ^iB«lF!l4t. TaKaRa £^J), 68*C&& 1 
>Mtt. &£#I/B*5fci&^tt , ?£ 1(0. 3M NaCl, 0. 03M St&lft (PH7. 0) , 0.05%+"^ 
10 3i««ffi)^Mi5feW^» ^ft 20#lt ; mBm$t%k&WWL II(15mMNaCl, 1. 5mM 
«M***<pH7. 0) , 0. lHzMiiWf 50'C^W^. MB, & 

ft, -70TCJM*ifii*. 

^IJnSi LRTM4g0£24i* 72*l#??£ffF + ^&$&frii&o 5S£ 

HJ LRTM4 £ffr Jl£ + 

15 

LRTM4&*gl&&4'M3£j£$r#T 

'CfJfi-^fif. TRIZOL i£#J&(GIBC0L/BRL SJ1& B J^*£# ft2ri*#J&- 

tt*l#A& RNAo & 10-15U g RNA, 2.2 mol/L 

^» (Sambrook, J., Fritsh, E. F. , and Maniais, T. , Molecular Cloning, Cold 

Spring Harbor Laboratory Press, 1989) . 

&fc%Wk (Multiple Tissue Northern Blot I, Clontech ^^J/^ift) £fcA$? 

^t c P, iP A 5mLftiI&£*£ (Clontech tem^fo), 68'CB5&£ 30 & 5mL 

25 mn&ttW.* AnA^&tfJ 32 P BtflUfriBW LRTM4 ft&M&ftr (Random Primer DNA 

«tB**I*. TaKaRa 68*C&£ 1 *X«ffi«fe*««»* K0. 3MNaCl. 

0. 03M Mfft(PH7. 0) , 0.0S%+-«t««IK«)-1 i a»4fcW». 20 #1+; & 

Jgffli**^* II(15mM NaCl, 1. 5mM (pH7. 0) , 0. l%+ZL^S$t&frt) ^ 

50-C8fcW#:, €£#C20#f+. j£j5, -70°C#:3t£.&f£o 
30 ^i&^miPS 2 #f^, LRTM4 g@#ffFfl£*Q^ W^ii. ^E^^fF^^ii 

BJM?r&, 1.6 Kb. S&HJ LRTM4 SS pTJtfc*tt£ffF#£& 
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5> graiMUBflFffi^ilSSM* LRTM4 

mu^mmmm.itm (cci 4 ) , m.m&&mmm% 40%(v/v) .sues mi /kg 

.R 1. Oml/kg MWifflfflMiW^lo JR 200 w g -S-W LRTM4 £B9ttttgft 
PCDNA3 m^Jffi^. ^ 50 y L fllMfl^m^ 500 u L PBS fsM&, 24 /J> 

5 mj5&lXfiLi&.ytM&1&ft LRTM4 3&j£JS&£A;*:gM*ft . 72 <h0*j5, ^fc^E. 

TRIZOL ««9A(GIBC0L/BRL ^^), £J»1fcW15£#tt#ftlW#ffl&# 
p a a&RNA. ttJ»s*?*«2W^rftaif3a«r*«!l#cDNA«t«. LRTM4 SSWmi 
LRTM4 8159 1* 31$/ (CDS1 : 5'-CCGCTCGAGCCACCCCAGCATGTGTACT-3'(SEQ ID NO: 
10 6); CDS2: 5'-GCGTCGACT GGTCTATCACCCCCACA-3'(SEQ ID NO: 7)) , PCRVig, 
94V2 frWm&te, m^&8L% 94*C30t>, 55'C30#, 72'C90#, 
35>MI*F. GAPDH*i4*W«3fe*«fflGAPDH*H«F#fl«KGAPDHL: 5'- 
ACCACAGTCCATGCCATCAC-3'; GAPDHR: 5'-ACCACAGTCCATGCC ATCAC-3') , iStf PCR 

94*C2 ^WflUEtt. tUFfi&fc 94TC30I*. 55'C30 72'C 
15 90 %>, ^iStr 25 >HiSF, ft**. LRTM4 5 GAPDH Wr^^H* 

*3#t£», itir LRTM4 GAPDH gift bfc{t^ LRTM4 ft^iizK^Fo 
^^^^SI^Mi^^J^ (Transaminases Quantitative Kit, SIGMA 
&JS^.£ifc!J3^#:£&&«JfiL^4 3 GPT 7K¥: « 100 ^^^m-a-KG 37 

TCHjftjg, iraA 20 tttThM. 37-c^M 30 ^BiPA ioo m^S 

20 fetfft), M&JsWLWMM 20 JqA 1 0.4 mol/L NaOH, fg^/sftcMM 

/> 5^B. M&ttZlXtm, MM 505 nm ftMo &J»ifclp§&ifeI^*l&&. # 

**m ffi p°p * w gpt o 

mmfts 3 jjf*. i znEisxm. 2, 3 ^sing 0.5 m^muit 

W=f-%fcn, 4. 5 j$Pg 1 «^-E«Cifc«/^^:#m. #+3, 5i$^ALRTM4g 
25 E. lE^fF^^^ LRTM4 Wfft7K¥W^ii» KB* GPT SA 

B9ft4MKJg. GPT *¥*0 LRTM4 ^%*7jc¥*^i$> ^.a^AM®*, GPT 
i^,MLRTM4^ii7K^Eg«^«*¥^«BtfiM^0c:#ALRTM4Sa^,LRTM4 

mjk&^W&ftm, #JL#BSGPTtK¥TP*. &^#JFNa^f£;3GPTzk¥-5 
LRTM4 gBB^iizk^S&^toftffl:*. 

%m$*1&&} 2 ^n3\m^±^k LRTM4 g@#J T *ft#^fcJ!St*fcf£3F««. 
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m LRTM4 SSJ&ZUKflEWftWEtffllWSI* ( EC2f: 5' - 
CGflCAICCTTTCCATCAACAAGGGTCCT-3' (SEQ ID NO: 8), EC2r: 5' - 
CGAAXECCGAGATTCCAAGG GACCACAT-3 ' (SEQ ID NO: 9)) , 

mm'<?rm, pcr 94-02 ^*«tt. «JFfim* 94^301^. 55-c 

5 30%!?, 72*C90#\ £^4x20^013*. PCRj^yj&i&ikJs, WBamHI -5 Eco RI 

MittrtttRtta. a*a»aw > Mi*baw pgexox *#±, 4t dh5<x 0 

&&£BfiWifcfflfl6ii£Mte### ! &» 1:60 WttMSftSI 1 54" 2XYT 

37*Ci£# 3 /hBtJg, *PA IPTG S 0.3 mmol/L, 3 'J>H*Jg, fc'fc 

10 4000rpm, 10 PBS ?KJg» ffl^W 1 mmol/L PMSF itt 25 ft 

^•PBS*jBW#. i8J*««S«i*J§. tt»*+lnA 10% Triton X-100 I 1% 
«43J6ftH> lOOOOrpm, 10 *i&JgW±^±¥*#W««t-H-Ik*»ll*» 
tt^, Pharmacia ft BJ, Mll^Sfi. 

3 10%SDS-PAGE ££*J 31kDa *t^— -^H^'JCti GST- 

15 LRTM4ft*fte«# : ?ft*». GST-LRTM4tt*g&W«M#fll*n SEQ ID 
NO:3Jjf*. £ + 229-272 LRTM4 tfjtf* ft. 

ft 200»g $ittt 6 4^ftft*MMk£>S&* ^ 0.5 ftTNrftT**, *p 

20 A*tt*w#K3fe£tt*J#«*3. 2.5 Kg nitttffB^gft 

»ffri*»5«Bt. *aftftJlllftilft***l**tJfcW* AnANaNjM 0.1%, 
-20*C^#o 

25 

**ftW*A»Jff**ft»tt**»+9l«^*#%. ft*m«-ft£IM* 

ftfta*A*Tffis*#*ftWf^4Mtft*ft#ft. a«*ifrm*w#*^**»*f 
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ft ft & 



(1)— 

(iii)#7U&B:3 



1576bp 



(2)SEQ ID NO 
(A)-££ 

10 (Bmm 

(D)&*h*jt#J: 

cDNA 

(xi)#J!lffii£: SEQ ID NO: 1: 

15 agcaactcga acatcttgtc tgtgctggtg gattattaac agaggttatt ggtctccatg 

gcaaaacaat tgaacgatcg cgcagaacgt aatctcattt atggggtgca aaaaaaaaaa 
gacattgggt cagggatata aatgcccatt gccactgagg gcctgctata gttcagaagt 
gactccacgg ttcaaaacgc tctgacattt tggtcccaaa tttcttactg aaccaggtac 
agccactgca acgcgctgcc aaaacccctg aggagtcctg tgaagctggt ggtgaggagc 

20 ctttgatctc tgtgctttac tgtgccaccc cagcatgtgt actgggggct gtgccaggtg 



gcagaacaat gactgctgcg gatgctgtgg taatgagagc tgtgggaagc gatttgcgat 
25 gttcacctcc acgttgtttg ctgtggttgg cttcttgggt gctgcatact catttatcgt 

ctcagccgtt tccatcaaca agggtcctaa atgcttcatg accaataaca cctggggata 
ccccttccac gatggtgatt atcttaatga ccaagccttg tggagcaagt gcgaagaacc 
ccgcgatgtg gtcccttgga atctcaccct tttctccatt ctgctggtca tcggagggat 
ccagatggtt ctctgtgcca tccaggtgat caatggcctc ctgggaactc tctgtggaga 
30 ctgccagtgc tgtggctgct gtgggggtga tagaccagtc taacaggcta cgatgatctg 

ctccaagtct acagcaccat gtgtgggaag acatggccca ggcccagcac tgcacacatg 
ggctgctaac tcctgtccgg ttggatcctc tctggcagag cttgggaggc acaggagatc 



caaattaggc cctattttga attccagaac aagtttaaag cacatttttc atgatttccc 

-I8- 



60 

120 

180 

240 

300 

360 



cctggggggc accctcattc ccttggctgt gtttgccgtc ctggcaaata tcctgttgtt 420 
ttttcctgga ggaaaagtgg tggatgacaa cagccacctt tcagatgagg tctggtactt 480 
cggaggaata ctgggaagtg gagtcttgat gatcttccct gcgctggtgt tcttgggcct 540 

600 
660 
720 
780 
840 
900 
960 
1020 
1080 



ctttactctc tccaaacaac ttagctcaac ccaggaattt ggtggaattt ttttactttg 1140 



1200 



ataagaaaag ttaaaataga ggaggtcact tgtcctacca cattgtctct ttgtgtataa 1260 

agatgtccat actttaggaa tatttgcatt gaactcaaag agataaagca ttacaaggaa 1320 

aaccggtttt tcaggatgca taggtaagga atgattgcta tattatatat aatttttatg 1380 

tgaagcctgt tttggctaac ttgtctggac tacttgtaac tagttttatg agcctgtcat 1440 

5 aatttgccag ggttcccaca tgtatattaa gttaattaaa ttcagaatta aaataataaa 1500 

tgtgggggga ggaagaagag aaagaatgta tcagacctgc ttgtcttttt tctttttata 1560 

aatgcattct ttcttt 1576 

(2)SEQ ID NO:2tf]{g,&: 

io (i)ft?mm-. 

(A) -fcjK: 202>h&S$ 

(B) ^M: m.mm 

(ii)#^3SM: 0tk 
15 (xi)fr?m&'. SEQIDNO:2: 

MCTGGCARCL GGTLIPLAVF AVLANILLFF PGGKWDDNS HLSDEVWYFG GILGSGVLMI 60 
FPALVFLGLQ NNDCCGCCGN ESCGKRFAMF TSTLFAWGF LGAAYSFIVS AVSINKGPKC 120 
FMTNNTWGYP FHDGDYLNDQ ALWSKCEEPR DWPWNLTLF SILLVIGGIQ MVLCAIQVIN 180 
GLLGTLCGDC QCCGCCGGDR PV 202 

20 

(2)SEQ IDNO:3ffj{§,&: 

(A)-fcJg: 276-t^g® 

25 (D)J6*h«F«h 

(ii)£-?££t £tt 
(xi)##J#fr&: SEQIDNO:3: 
MSPILGYWKI KGLVQPTRLL LEYLEEKYEE HLYERDEGDK WRNKKFELGL EFPNLPYYID 60 
GDVKLTQSMA IIRYIADKHN MLGGCPKERA EISMLEGAVL DIRYGVSRIA YSKDFETLKV 120 
30 DFLSKLPEML KMFEDRLCHK TYLNGDHVTH PDFMLYDALD WLYMDPMCL DAFPKLVCFK 180 

KRIEAIPQID KYLKSSKYIA WPLQGWQATF GGGDHPPKSD LIEGRGILSI NKGPKCFMTN 240 
NTWGYPFHDG DYLNDQALWS KCEEPRDWP WNLNSS 276 
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(2)SEQIDNO:4 

(A) -fcJg: 22ffim 

(B) mm-. mm 

(C) 5$£: 

(D) *G#tt«li tttt 
(ii)#^3SM: U^^g 
(xO/fWtti*! SEQIDNO 

GCAACTCGAA CATCTTGTCT GT 

(2)SEQIDNO:5 

(A)-fejg: 22^ 

(Bmm-. mm 

(C)SH£: 

(xi)J*BI»*6« SEQIDNO 
GGCAAATTAT GACAGGCTCA TA 

(2)SEQIDNO:6 tfjffB 
(i)^?iJ#'<E 

(A) -&£: 2SW.m 

(B) ^M: 

<D)»fttt«h ^tt 

(xi)^^iJ^S^: SEQIDNO 
CCGCTCGAGC CACCCCAGCA TGTGTACT 

(2)SEQIDNO:7 

(A)-fcjg: 26fl$g 
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(B)&£x mm 
(cm®* &m 

(D)*#flr«i 

(ii)^^M: %m^m 

(x\)mm&i SEQIDNO : 7: 
GCGTCGACTG GTCTATCACC CCCACA 

(2)SEQIDNO:8 
(i)#*l«rffi 

(A) -^^: isrnm 

(B) mm-. mm 

(C) «tti 

(D) &*h*S**J: am 

(xi)J^?iJ$ii£: SEQIDNO : 8: 
CGGGATCCTT TCCATCAACA AGGGTCCT 



(2)SEQIDNO:9 
20 (A)-£Jg: 

(B)$tM: mm 

25 (xi)fr?m&> SEQIDNO : 9: 

CGAATTCCGA GATTCCAAGG GACCACAT 
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1 2 3 4 5 
LRTM4 SBXtJTO CC1 4 ©^6<J^S 



*3 



GPT 
LRTM4 



agcaactcgaacatcttgtctgtgctggtggattattaacagaggttattggtctccatg 
gcaaaacaattgaacgatcgcgcagaacgtaatctcatttatggggtgcaaaaaaaaaaa 
gacattgggtcagggatataaatgcccattgccactgagggcctgctatagttcagaagt 
gactccacggttcaaaacgctctgacattttggtcccaaatttcttactgaaccaggtac 
agccactgcaacgcgctgccaaaacccctgaggagtcctgtgaagctggtggtgaggagc 
ctttgatctctgtgctttactgtgccaccccagcatgtgtactgggggctgtgccaggtg 

MCTGGLAKt* 
cctggggggcaccctcattcccttggctgtgtttgccgtcctggcaaatatcctgttgtt 

LGGTLIPLAVFAVLANILLF 
ttttcctggaggaaaagtggtggatgacaacagccacctttcagatgaggtctggtactt 

FPGGKVVDDNSHL SDEVWYF 
cggaggaatactgggaagtggagtcttgatgatcttccctgcgctggtgttcttgggcct 

G G I LGSGVLMI FPALVFLGL 
gcagaacaatgactgctgcggatgctgtggtaatgagagctgtgggaagcgatttgcgat 

QNNDCCGCCGNESCGKKrAM 
gttcacctccacgttgtttgctgtggttggcttcttgggtgctgcatactcatttatcgt 

FTSTLFAVVGFLGAAYSFIV 
ctcagccgtttccatcaacaagggtcctaaatgcttcatgaccaataacacctggggata 

SAVS INKGPKCFMTNNTWGY 
ccccttccacgatggtgattatcttaatgaccaagccttgtggagcaagtgcgaagaacc 

PFHDGDYLNDQALWSKCEEP 
ccgcgatgtggtcccttggaatctcacccttttctccattctgctggtcatcggagggat 

R DV VPWNLTLFS ILLVI GG I 
ccagatggttctctgtgccatccaggtgatcaatggcctcctgggaactctctgtggaga 

QMVLCAIQVINGLLGTLCG U 
ctgccagtgctgtggctgctgtgggggtgatagaccagtctaacaggctacgatgatctg 

CQCCGCCGGDRPV 

ctccaagtctacagcaccatgtgtgggaagacatggcccaggcccagcactgcacacatg 
ggctgctaactcctgtccggttggatcctctctggcagagcttgggaggcacaggagatc 
ctttactctctccaaacaacttagctcaacccaggaatttggtggaatttttttactttg 
caaattaggccctattttgaattccagaacaagtttaaagcacatttttcatgatttccc 
ataagaaaagttaaaatagaggaggtcacttgtcctaccacattgtctctttgtgtataa 
agatgtccatactttaggaatatttgcattgaactcaaagagataaagcattacaaggaa 
aaccggtttttcaggatgcataggtaaggaatgattgctatattatatataatttttatg 
tgaagcctgttttggctaacttgtctggactacttgtaactagttttatgagcctgtcat 
aatt?gccagggttcccacatgtatattaagttaattaaattcagaattaaaataataaa 
tgtggggggaggaagaagagaaagaatgtatcagacctgcttgtcttttttctttttata 

aatgcattctttcttt 
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840 

169 

900 

189 

960 

202 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1576 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 
^Lblack borders 

^ image cut off at top, bottom or sides 

^ faded text or drawing 

yx blurred or illegible text or drawing 

^skewed/slanted images 

l^color or black and white photographs 

□ gray scale documents 

□ lines or marks on original document 

□ reference(s) or exhibit(s) submitted are poor quality 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



